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CHANGING PERSPECTIVES ON ROLLER PRESSES  
IN LATE ANTIQUE NORTHERN SYRIA
Dimitri Van Limbergen
Department of Archaeology, Ghent University, Belgium 
Abstract – There has long been a widespread view that the economy of the North Syrian limestone massif 
in Late Antiquity was largely based on the production of olive oil. Over the years, however, it has become clear 
that the archaeological evidence to support this view is ambiguous in all senses. While certain installations are 
definitively large oil presses, a particular category of presses that used stone rollers in processing was most likely 
involved in the production of wine, rather than olive oil. The archaeological and literary evidence hereby points in 
particular towards the existence of a large-scale industry of sweet wine made from semi-dried grapes; a beverage 
whose production in the region was facilitated through particularly favorable environmental conditions and the 
practising of low-lying vine growing.
Keywords – North Syrian limestone massif, roller press, oil press, wine, viticulture, Late Antiquity
Résumé – Les chercheurs ont souvent avancé que l’économie du Massif Calcaire au nord de la Syrie, pendant 
l’Antiquité tardive, était principalement basée sur la production d’huile d’olive. Toutefois, au fil des années, 
l’ambiguïté des données archéologiques a remis en question une telle hypothèse. Si certaines installations ne 
peuvent être interprétées que comme de grands pressoirs à huile, une catégorie particulière de pressoirs à rouleaux 
en pierre était probablement liée à la production du vin. Les données archéologiques et littéraires indiquent en effet 
dans cette région une production importante d’un vin doux fait à base de raisins séchés, certainement facilitée par 
les conditions environnementales très favorables et par une culture des vignes à basse altitude, près du sol.
Mots-clés – Syrie du Nord, Massif Calcaire, huile, pressoir, vin, vigne, Antiquité tardive
ملخص – منذ زمن طويل كان هناك وجهة نظر واسعة االنتشار بأن اقتصاد الكتلة الكلسية يف شمالي سوريا يف العصور القدمية املتأخرة كان يعتمد 
إلى حد كبير على إنتاج زيت الزيتون. غير أنه على مر السنني أصبح واضحاً أن األدلة األثرية لدعم هذا الرأي غامضة يف جميع اجلوانب. يف حني أن 
بعض املنشآت تعتبر معاصر زيتون ضخمة بشكل نهائي، ارتبطت فئة خاصة من املعاصر، التي تستخدم محادل حجرية يف عملية العصر، على األرجح 
بإنتاج النبيذ باألحرى، وليس زيت الزيتون. ويشير الدليل األثري واألدبي هنا على وجه اخلصوص باجتاه وجود صناعة واسعة النطاق من النبيذ احللو 
املصنوع من العنب شبه املجفف؛ وهي مشروبات يسهل إنتاجها يف املنطقة من خالل الظروف البيئية املواتية بشكل خاص وممارسة زراعة الكرمة على 
ارتفاع منخفض قريب من األرض.
كلمات محوري – معاصر نبيذ، محدلة حجرية، نبيذ العنب، زراعة الكروم، العصور القدمية املتأخرة
*. La rédaction de Syria remercie Chadi Hatoum (doctorant, Université Paris 1 Panthéon-Sorbonne) pour la traduction des 
résumés et mots-clés en arabe.
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Pressing issues
Studies in ancient fruit processing technologies have frequently struggled with the issue of production 
process related differentiation; that is, the ability to distinguish grape and olive processing facilities by 
linking the structural remains to the different stages in the manufacturing of wine and olive oil. 1 The 
possibility to determine the nature of the processed agricultural product mainly depends on the presence 
of what one may call ‘production process determinable elements’ in agricultural installations; that is, 
features that may help to distinguish a wine press from an oil press. Still, recognizing such apparatuses 
in the archaeological record is not always straightforward. In fact, in order for such a feature to be 
an effective element of distinction, an undeniable link should be displayed between the latter and a 
particular stage in a particular manufacturing process sequence. Unfortunately, such absolute indicators 
for on-site olive or grape processing are difficult to establish. 2 As both fruits could be squeezed using the 
same type of press, the applied pressing technology is not a feature suited to this purpose. Indeed, Cato 
already described presses for oil and wine in the same way (RR 18-19) and both lever and screw presses 
were used in wine and oil production throughout the Roman Mediterranean. Also, while the absence of 
a press bed may indicate grape processing, the presence of such a platform by itself does not exclude it. 
Circular press areas occur on both oil and wine production sites in Roman times and are therefore not 
considered to be typical for either one of them. 3 Neither was an universal type of wine collecting tank —
nor a standardized grape treading floor for that matter— adopted on a cross-regional level in Antiquity. 4 
A fairly reliable olive indicator, however, is the presence of a pair of rectangular interconnecting tanks; 
a system to which Columella probably refers when speaking of the so-called ‘structile gemellar’, a sort 
of built-up collector with two divisions in it used for oil separation (Rust. 12.52.10). But exceptions 
to the rule exist. 5 In fact, the only absolute criterion for olive processing is the rotary mill, a widely 
recognized type of olive crusher throughout Mediterranean history and thus an ideal production process 
determinable element. These mills could take various forms, but were all related to, or derived from, a 
wide range of occurring rotary mills, of which Cato’s trapetum (RR 20.2) and Columella’s mola olearia 
(Rust. 12.52.6-7) were the two predominant types. 6 Even so, these mills and their associated millstones 
are rather uncommon finds in the archaeological record, as such large press components were often 
removed and reused as building materials in post-antique times. 7
Unsurprisingly then, press installations often tend to pose significant interpretative problems. A 
particular processing tool that has repeatedly confused scholars in the late antique East is the cigar-shaped 
or column-like stone roller. In the 1880’s of the 19th cent., the first explorers of Mount Carmel were 
markedly puzzled by the presence of these peculiar oblong monoliths on several agricultural production 
sites. 8 Laurence Oliphant recorded more than 100 of them, but was not able to specify their purpose:
“I often found huge limestone rollers about three feet in diameter and seven feet long. 
[…] What their functions were, or whether they had anything to do with the olive 
crushing process, I am at loss to conjecture.” 9
1. While J. J. Rossiter was the first to confront literary evidence and archaeological evidence within the context of this 
question (RossiteR 1981), the best point of entry to the subject is probably the discussion lead by Jean-Pierre Brun, « La 
discrimination entre les installations oléicoles et vinicoles » during the colloquium La production du vin et de l’huile 
en Méditerranée (BRun 1993). Further important contributions to the topic are provided by Robert Curtis (CuRtis 2001, 
p. 372-373; id., 2008, p. 379-384), and again by Jean-Pierre Brun (BRun 2004).
2. CuRtis 2001, p. 373.
3. BRun 1993; see also CuRtis 2001, p. 97.
4. On the general difficulty of recognizing archaeological evidence for grape treading, see CuRtis 2008.
5. For examples, see BRun 1993, p. 526-532.
6. DRaChmann 1932, p. 7-49; White 1975, p. 227-229.
7. Especially in the Western Mediterranean; see mattingly 1993, p. 494; also Foxhall 2007, p. 146, 172-176.
8. oliphant 1886, p. 9-10.
9. oliphant 1887, p. 95.
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Based on contemporary parallels from Galilee, Claude Reignier Conder and Herbert Kitchener 
supposed that they were used for crushing olives. 10 At the time, these rollers were considered peculiar to 
the Carmel, but since then similar examples have been attested in other areas of Israel too. 11 They have 
10. ConDeR & KitCheneR 1881, p. 318-320.
11. For Mount Carmel, see DaR 1999, p. 77-94. In Israel, isolated cases are known in Nahal ʾIron (1 roller on 1 site), the 
Samarian hills (4 rollers on 1 site), Western Samaria (1 roller on 1 site), the Jerusalem hills (2 rollers on 2 sites), the Northern 
Dead Sea and Jericho (2 rollers on 2 sites), and on the coastal plain (1 roller on 1 site). More substantial concentrations 
have been registered in Western Galilee (7 rollers on 7 sites), Lower Galilee (13 rollers on 6 sites), the Modiʾin region 
(7 rollers on 7 sites), Judean Shephelah (6 rollers on 6 sites), and Mount Hebron (24 rollers on 15 sites). For Western and 
Figure 1. The north Syrian limestone massif (after stRuBe 1996, pl. 5)
310 Syria 94 (2017)d. van limbergen
been associated with the crushing of various fruits such as olives and grapes, but also nuts and dates, as 
well as with the ancient industries of tanning an dying. 12 Outside Israel, their massive use has especially 
been the subject of much controversy in the North Syrian limestone massif, a mountainous territory at 
the border with modern Turkey that flourished between the 4th and 7th cent. aD (fig. 1). The presence of 
innumerable scattered press installations among the late antique ruins in this rural area clearly indicates 
that the basis of the local economy was formed by the cultivation of agricultural crops that needed to be 
crushed and pressed during processing. Still, there has been considerable less agreement on the nature 
of the products that were manufactured in the various encountered production plants. With their classic 
rotary mills, double tanks and round press beds that are often visibly attacked by the olives’ oily acid, 
certain installations are undeniably true olive presses (fig. 2). 13 However, the installations that used 
stone rollers in processing have frequently been moved back and forth in a debate about whether they 
were also meant for oil, or rather for wine (fig. 3).
From oil to wine
The remarkably well-preserved ruins in Northern Syria have attracted the attention of travellers and 
scholars since the second half of the 19th cent. The area was explored for the first time in 1861-1862 by 
count Melchior de Voguë. Some 40 years later, his work was continued by a series of two expeditions 
lead by Howard Crosby Butler. 14 Both their studies were mainly inspired by the impressively high level 
of site preservation in the region and therefore primarily devoted to extensive discussions on architecture 
and associated decoration. Only little attention was paid to the numerous presses they had so clearly 
encountered on their voyages. Nevertheless, in the village of Behyo, De Voguë discerned two types of 
installations: the first was an exposed rock-cut basin with a tank on one side, provided with a niche and 
bordered by stone rollers (fig. 3); the second installation was also provided with a niche, but formed an 
enclosed construction featuring the base of a rotary mill, two small adjacent tanks and a circular press 
bed (fig. 2). 15 Butler’s subsequent classification comprised the two types identified by De Voguë, but 
he further subdivided the exposed installations into fully open or semi-open presses, and the enclosed 
Lower Galilee in particular, see FRanKel 1999, p. 146-147. For a detailed overview of all these installations and further 
references, see amit & BaRuCh 2009, Table 1 and fig. 73.6. See also amit & BaRuCh 2007. 
12. For grapes, see amit & BaRuCh 2007 and 2009. For nuts, see DaR 1999, p. 95. For dates, see netzeR 2002, p. 73. Pre-
industrial evidence from Greece and Israel supports the practice of both olive crushing and grape treading (for Greece, see 
Foxhall 1993, p. 193; 2007, p. 179-180; CaRRington smith 1994, p. 373; for Israel, see FRanKel 1994, p. 30, pl. 19; 1999, 
p. 146). For a discussion on how these crushers may have been deployed in both tanning and dying processes, see again 
DaR 1999, p. 94.
13. BRun 2004, p. 211.
14. De Voguë 1865-1877; ButleR 1903-1930.
15. De Voguë 1865-1877, p. 127-128, pl. 113.
Figure 2. Installation with rotary  
mill (Behyo) (after De Voguë 1865-
1877, pl. 113)
Figure 3. Roller installation (Behyo) 
(after De Voguë 1865-1877, pl. 113)
Syria 94 (2017) 311changing perspectives on roller presses
ones into rock-hewn caves or built vaulted rooms. 16 Rotary mills were well-described by the ancient 
agronomists and these olive crushers had been known archaeologically since the excavations at Stabiae 
in 1779 and 1780. 17 Stone rollers, however, posed significant problems of interpretation, as no such 
tools were known outside Northern Syria, while no literary accounts described their use. Butler merely 
pointed out the general difficulty of discerning wine presses from oil presses, but De Voguë proposed an 
alternate mixed use for the basins to which these rollers were associated: grapes were simply trodden by 
foot, olives were crushed with the rollers. 18
Some 40 years later, between 1935 and 1946, this mountainous territory was almost single-handedly 
resurveyed by Georges Tchalenko. Tchalenko encountered numerous presses in several villages and saw 
large-scale investments in oleoculture as an explanation for the ostentatious display of rural wealth in the 
region. Based on his own preliminary study of 37 presses in Behyo, and influenced by the interpretation 
of De Voguë, he linked all installations to the manufacturing of olive oil and argued for an economy that 
was based almost exclusively on the production of this greenish gold liquid. Still, Tchalenko realized that 
the use of two different technological solutions —rotary mills and rollers— to the same stage in olive 
processing —that is, crushing— needed to be explained. He suggested that variations in scale and quality 
of production were at stake. The presses equipped with separate rotary mills were powerful and efficient 
installations, capable of producing large amounts of oil for commercial purposes (fig. 2). Roller presses, on 
the other hand, represented more basic oileries in which all successive operations —crushing, pressing and 
decanting— were often carried out in the same working area (fig. 3). As this caused frequent interruptions 
for reasons of cleaning and preparation, it reduced both the quantity and the quality of the oil produced. 
More complex roller installations allegedly somewhat compensated for this deficiency by incorporating 
several additional basins, tanks, floors and other compartments that still allowed for each stage to be carried 
out simultaneously in separate areas; as was the case for the multi-press production unit of Behyo (fig. 4). 19
In 1968, Tchalenko asked Olivier Callot to undertake a systematic survey of the presses in the area and 
to analyze their specific functioning. The goals were ambitious. During his explorations in the 1970’s, and 
16. ButleR 1903-1930, p. 268-269.
17. DRaChmann 1932, p. 4, 7.
18. ButleR 1903-1930, p. 268-269; De Voguë 1865-1877, p. 127-128.
19. tChalenKo 1953-1958, p. 360-372.
Figure 4. Complex roller installation in Behyo (after tChalenKo 1953-1958, pl. CXVIII)
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still by the time he published his findings in 1984, critical literature on the study of ancient oil and wine 
presses was limited. Both Drachmann’s and Rossiter’s seminal works had mainly focused on confronting 
the literary sources with the few examples known in the countryside. 20 The surveys of Michel Ponsich in the 
lower valley of the Guadalquivir had delivered large numbers of rotary millstones and press counterweights, 
but these had not been studied in detail. 21 Jean-Pierre Brun had only just finished his important study on the 
Roman oil presses in the French Var Department. 22 Roller installations in particular were an ill-known and 
poorly understood phenomenon. 23 There was thus little reference material to rely on.
In a meticulously detailed technological account, Callot further subdivided roller installations into 
basins with and without the possibility to mount a press over the basin; a feature indicated by the 
presence of a stone niche meant for anchoring a press beam. 24 Despite labelling them as basic oil presses 
and olive mills respectively (fig. 5), Callot did point out the ill-adopted nature of these installations for 
oil making: their open or semi-open nature offered little or no protection from the deteriorating effects of 
sunlight, rain and wind on the quality of the olives, the pulp or the oil; the use of rollers was an inefficient 
and slow technique for crushing olives; and pressing them in the rectangular or quadrangular cuttings 
probably needed the aid of a wooden press bed. 25 Oil separation in particular proved to be impractical in 
20. DRaChmann 1932; RossiteR 1981.
21. ponsiCh 1974-1979.
22. BRun 1986.
23. Callot was seemingly unaware of the rollers found on Mount Carmel, as he considered them to be an aspect typical of 
Northern Syria (Callot 1984, p. 20, n. 4).
24. In these niches, the beam was navigated using a wooden frame. Occasional holes cut into the wall next to the niches may 
be connected with the adjustment of the beam during pressing (fig. 2) (Callot 1984, pl. 65).
25. Callot 1984, p. 29, 64, 88-90.
Figure 5. Basic olive mill in Behyo (left) and basic oil press in Ksegbe 
(right) (after Callot 1984, pl. 11)
Figure 6. Simple tank (left); tank with cup-holes (centre); tank 
with small depression (right) (after Callot 1984, pl. 92, 94-95)
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the deep cylindrical or pear-shaped tanks. In the latter, the oil floated on top of the heavier watery lees; 
water was slowly added until the oil reached the upper edge of the tank; it was then skimmed off with the 
aid of a wooden pallet. Sometimes, cup-holes connected to the tank offered a way for gently raising the 
oil level during the process. In other cases, the oil could also flow back into a small depression between 
the basin and the tank, after which it was collected (fig. 6). These operations were repeated until all 
the oil was retrieved. 26 On the other hand, the installations that had rotary mills and separate presses 
with incised press beds and shallow twin tanks were clearly much better designed for producing oil. 
Furthermore, their housing in underground caves, basements or completely enclosed rooms did offer the 
necessary protection from bad weather conditions and provided the stable environment needed for the 
production of good quality oil. 27 Callot explained the dominance of roller installations in the limestone 
massif by the economic situation of the small landholder, who did not possess the financial powers 
to construct large and expensive wooden installations, and thus turned his attention towards cheaper 
apparatuses that were primarily made out of amply available local stone. 28
Be that as it may, Callot did not share Tchalenko’s vision of an olive monoculture and argued for the 
existence of a more mixed agricultural regime, in which viticulture had some importance, next to the 
cultivation of cereals, fruits and vegetables combined with livestock raising. 29 In the wake of Callot’s 
doubts, other scholars too began to wonder where the wine presses were, and whether the roller installations 
really were oileries or rather grape processing plants. In fact, in 1993, Rafael Frankel pointed out the 
striking similarities between the latter and several identified wineries throughout the Levant. In particular, 
they seemed to share the two main components of a type of simple winery that was ubiquitous in the 
Eastern Mediterranean in Late Antiquity: an upper treading floor in which the grapes were trodden by 
foot, and a single lower collecting tank. 30 A few years later, in 1997, in his study of the monastery of Deir 
Déhès, Jean-Luc Biscop noticed the presence of similar rudimentary wineries in the limestone massif, 
often located on the outskirts of the villages or dispersed in the fields, consisting of a slightly rectangular 
basin sloping towards a pear-shaped collecting tank (fig. 7). 31 In 2001, Michael Decker again stressed 
how the North Syrian roller installations clearly shared the flat surfaces and the circular tanks of these 
local rock-cut wineries (fig. 8). Also, he considered it highly indicative that no true oil press in the area 
—that is, those installations containing the characteristic double tank feature so typical for oil separation 
facilities (fig. 9)— had delivered evidence for the use of rollers, and that all known examples were located 
within or in the vicinity of installations that resembled basic wineries in plan. In addition, Decker pointed 
towards some of the ancient literary and amphora evidence for arguing that the role of viticulture in the 
massif had been severely underestimated. 32 As such, an alternative interpretation gained ground, with 
roller installations no longer being considered as olive oil plants, but rather as wineries.
In 2004, Jean-Pierre Brun further stressed the improbable coexistence of two so radically different 
systems and structures of oil production in a single region, while at the same time re-tightening the validity 
of both Frankel’s and Decker’s wine arguments. In particular, Brun argued that the many impracticalities 
of oil separation in the deep cylindrical tanks and the difficulties involving olive pressing in the rectangular 
basins were not linked to technological inefficiency, nor to lower scales and quality of production, but 
26. Callot 1984, p. 72-73.
27. Callot 1984, p. 90-91.
28. Callot 1984, p. 122-125; reformulated in Callot 2002-2003.
29. Callot 1984, p. 126-127. Callot acknowledged the suitability of the limestone massif for both oleoculture and viticulture 
(1984, p. 5).
30. R. Frankel in BRun 1993, p. 519-520; see also FRanKel 1999, p. 88-89, 146-147.
31. Examples are known from the village of Kharab El-Qays (pena, Castellana & FeRnanDez 1990, p. 256, l. 82), the 
monasteries of Deir Déhès and Qalʾat-Tuffah, house nr. 1 in the village of Jéradé, the tower of Burj el-Qʾsh, the villages 
of Kaukaba, Kharab Shams and Kalota, along the road between Qatura and Deir Siman, and in the surroundings of Déhès 
(BisCop 1997, p. 42-43, pl. 139).
32. DeCKeR 2001, in particular p. 79; see also DeCKeR 2005, 2007 and 2009, p. 142-143 for further elaborations, and p. 240, 
n. 68, for the distribution of the late antique LRA1 wine amphora.
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rather reflected the processing of another agricultural crop. Roller installations were therefore wineries, 
while the double-tank facilities were oileries. His case was illustrated by the aforementioned 5th-6th cent. aD 
multi-press installation of Behyo, which was now interpreted as being an ensemble of three quadrangular 
grape treading floors connected to a series of small circular wine tanks (fig. 4). 33
Between 2007 and 2010, Callot was able to revisit the limestone massif and to study, for the first 
time, in more depth 19 roller presses from the village of Déhès. These new explorations confirmed both 
his own earlier doubts and the scepticism by Frankel, Decker and Brun. Indeed, confronted with an 
ever unfolding archaeological reality, Callot corrected his earlier interpretations. Instead, he argued, the 
quadrangular basins were multi-stage working areas in which grapes could either be trodden by foot or 
by rollers, after which in some installations the grape leftovers could be further squeezed by mounting a 
press mechanism over the basin (fig. 5). Also, the pear- and bottle-shaped tanks were ideal for collecting 
large amounts of grape juice, whose residues could easily accumulate in the small depressions cut-
out in the bottom of the tanks (fig. 6). 34 Given that the vast majority of the press installations in the 
massif were actually of the roller-type, Callot was now convinced that viticulture had been the dominant 
agricultural practice in the area, and thus wine the primary export commodity. 35
sPecialized raisin wine Presses?
While there is now little doubt that the North Syrian roller installations were in fact wineries and 
wine presses, the specific and massive use of heavy stone rollers in these production plants remains 
a peculiar feature, whose distribution outside the limestone massif is mostly limited to a few regions 
in Israel, such as Mount Carmel, Mount Hebron, Western and Lower Galilee, the Modi’in region and 
Judean Shephelah. 36 It is hereby no coincidence that their distribution pattern concurs in particular 
with the occurrence of mountainous areas, where the ample availability of local stone proved to be a 
fundamental source of construction material for agricultural installations. Indeed, in all of these regions, 
bedding rock-formations often served as natural platforms in which presses were directly cut-out and 
further built-up with blocks made out of local stone. Likewise, the deployment of stone rollers as a 
crushing apparatus in these areas must be seen as an adaptation to the local geologic conditions. This 
was especially true for the North Syrian mountains, where the native bluish-grey limestone ensured the 
omnipresence of workable stone on-site or in the immediate vicinity (fig. 7-10).
On the other hand, the custom of using stone rollers in a production stage that could easily and 
effectively be carried out by underfoot treading, suggests that there was also some relationship with the 
production process itself. It has been argued that the introduction of rollers in wineries was a technique 
for increasing productivity by the least possible working force, and thus for efficiently and rapidly 
processing larger quantities of grapes within more commercially-oriented installations. 37 While true to 
a certain extent, the use of a mechanical press was a more effective apparatus to this purpose, and this 
method was frequently employed in Northern Syria (fig. 11). Another possibility is that the presence of 
these rollers has something to do with the nature of the wine that was produced in these wineries. Olivier 
Callot was initially unconvinced that these stone cylinders had been used in grape processing, as their 
heaviness seemed better suited for the hardness of olives, rather than the softness of grapes. 38 There is 
however one instance in which more weight was needed in order to competently extract the juice from 
the grapes; that is, when being semi-dried into raisins. Indeed, raisins generally have harder and thicker 
skins, contain less water and have more concentrated sugars in their juice than grapes. This means 
33. BRun 2004, p. 105-123.
34. Callot 2013; see also Callot 2007, p. 132, n. 8.
35. For a similar view, see Van limBeRgen 2015, in particular p. 171-173, and 184-186, table 1-5, for numeral estimates of 
roller presses in the region, with references. For estimates of production capacities of roller installations, see zeRBini 2012.
36. For references, see supra, n. 11.
37. DeCKeR 2007, p. 84-85.
38. Callot 2002-2003.
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Figure 8. Basic roller installation in Behyo (after stRuBe 1996, pl. 32)
Figure 9. Olive press with double-tank system, Déhès, press no 6 
(after Callot 2013, p. 101, fig. 4)
Figure 7. Simple winery at Kaukaba (after BisCop 1997, pl. 139, 2)
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that more force is required to successfully tread them. Contrary to human feet, a stone roller weighing 
several tons would thus have assured the squeezing-out of every drop of raisin juice.
The production of wine from semi-dried grapes has a long tradition and goes back to Antiquity, 
when raisins were one of the basic ingredients for making sweet, high-quality wines. The popularity of 
raisined grape beverages was linked to their high sugar and alcohol content. This promoted their natural 
stability, and thus their aptness for long-distance transport. Literary and epigraphic sources indicate that 
these were precisely the types of wines produced in the northern area of Roman Syria. For example, in 
the 1st cent. aD, Pliny stresses the suitability of Apamean wine for making mulsum, a very sweet beverage 
made out of grape must mixed with honey and spices (HN, 14.9.75). Such a recommendation suggests 
that Apamean grapes were rather sweet than sour; a distinctive quality that also seems to lie behind 
emperor Elagabalus’ order of importing grapes from the city of Apamea for feeding his horses (Hist. 
Aug. Elag. 21.2). Pliny also mentions the production of oenanthe —a grape-based lotion from wild dried 
grapes that was often used in perfume and medicine preparations— in the region around Antioch and 
Laodicea. Although apparently only the second best in its kind —the best came from Parapotamia— the 
white vine from the North Syrian mountains produced the most popular one (HN, 12.61.132-133). The 
pharmaceutical characteristics of the Laodicean wine are further stressed by Alexander Trallianus in the 
7th cent. aD, who recommends it for the treatment of kidney diseases (Œuvres Médicales, IV).
Laodicean wine was widely appreciated and exported throughout the ancient world. Literary sources 
attest to a vast consumption area, including Egypt, East Africa and South Arabia. 39 Strabo provides us 
with some indications of where at least some of this wine originated from:
“Then one comes to Laodicea, situated on the sea. It is a city most beautifully built, 
has a good harbor, and has territory which, besides its other good crops, abounds in 
wine. Now this city furnishes the most of the wine to the Alexandreians, since the whole 
mountain that lies above the city and is possessed by it is covered with vines almost as 
39. For Egypt (Alexandria) in the Early Imperial period, see Strabo (Geogr., 16.2.9); for East Africa (Adulis) and South Arabia 
in the 1st cent. aD, see the Periplus Maris Erythraei (Peripl. M. Eryth. 6.49).
Figure 10. Rock-cut roller press, Déhès, press no 15 
(after Callot 2013, p. 103, fig. 7)
Figure 11. Wine press with indication of a stone 
niche in the back wall, meant for anchoring a press 
beam, Déhès, press no 10 (after Callot 2013, 
p. 105, fig. 11)
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far as the summits. And while the summits are at a considerable distance from Laodicea, 
sloping up gently and gradually from it, they tower above Apamea, extending up to a 
perpendicular height.” (Strabo, Geogr., 16.2.9).
Strabo’s description has generally been linked with the Gebel Ansariyeh, a mountain-chain which 
indeed gradually rises behind Laodicea and continues to divide the Orontes valley from the sea in 
northern direction until it reaches the city of Antioch (fig. 1). 40 However, Strabo does not explicitly say 
that the whole winegrowing area belonged to the territory of Laodicea and his mentioning of mountain 
summits “towering above Apamea” can be indication that he was also referring to the mountains of the 
Gebel Zawiyé, which belonged for the major part to the territory of Apamea. 41 Indeed, while the Gebel 
Ansariyeh can surely be seen to the west of Apamea, to the north of the city these southernmost outcrops 
of the limestone massif are also visible (fig. 1).
The bulk of our literary evidence belongs to the Early Imperial period, thus preceding the major 
expansion of this region between the 4th and 6th cent. aD. Also, Strabo’s text is not a direct indication 
for large-scale viticulture in the limestone massif in Late Antiquity. Nevertheless, these testimonies 
do confirm the existence of an important wine production in the Antiochian and Apamean territories, 
of which roughly a quarter was occupied by the North Syrian mountain chain. Combined with the 
impressive evidence in the form of roller installations, there is little doubt that the limestone hills were 
the centre of the North Syrian wine industry.
When producing sweet wines, the principal aim of the wine-maker is to obtain grapes high in sugar 
and low in acidity during the growing phase. In practice, this means maximizing sun exposure and 
minimizing the effects of rain and cold. Incidentally, the environmental conditions of the limestone 
hills are particularly adapted to this purpose. During the burningly hot summer months, rainfall almost 
never occurs and the bulk of it falls between the end of the autumn and the beginning of the spring; that 
is, before the fruit begins to form. In addition, the winters are mild and temperatures usually fluctuate 
between 6 and 7 °C and only rarely exceed – 8 °C below freezing point. More important, however, is 
the omnipresence of the so-called ‘terra rossa’ in the area; a less-fertile reddish earth consisting mainly 
of dissolved limestone. This stony, gravelly ground appears widely in the valley floors between the 
mountain chains, as well as on the surfaces of platforms and between cracks and spaces on hillslopes 
(fig. 12). In agronomic terms, the terra rossa is a poor soil, but because of its dark color and loose, stony 
texture it is particularly beneficial for heat retention. Indeed, contrary to fine-textured soils, stony soils 
retain most of the heat that they absorb through sun exposure during the day. During the night, this heat 
is radiated back into the air, as such ensuring elevated temperatures around the vines. 42
Another favorable effect of heat retention is accelerated fruit ripening. This means that the grapes can 
be harvested quite early in the season, in late August or early September when dry and warm conditions 
prevail. But higher temperatures also mean that grapes will have increased sugar levels and less acidity; 
an outcome ideal for those who envisage the production of sweet wines. One way to hereby maximize 
the development of sugar is to grow your vines low without props, so that the fruits may benefit from 
being close to the ground. In fact, the increased soil influences on the grapes of this practice are described 
by Pliny, who considered the technique characteristic for Syria, Egypt and Africa:
“The greater part of the world lets its vintage grapes lie on the ground in this manner, 
inasmuch as this custom prevails both in Africa and in Egypt and Syria and the whole of 
Asia and at many places in Europe. In these vineyards therefore the vine ought to be kept 
down close to the ground. … The properties of the soil that we have spoken of will make 
themselves felt more powerfully the nearer the bunches of grapes are to the ground.” 
(Pliny, HN, 17.35.185-186).
40. millaR 1993, p. 238-240.
41. The rest of the Gebel Zawiyé, as well as the majority of the limestone massif, belonged to the territory of Antioch.
42. JaCKson 2008, p. 241.
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Allowing the vines to trail freely along the ground was a very common practice in early 20th cent. 
Syrian and Palestinian viticulture, especially in areas aimed at producing grapes to be consumed as sweet, 
dried raisins. 43 Even today, the cultivation technique is still part of the North Syrian hilly landscape, 
where stretches of terra rossa can be seen covered by low-lying vines (fig. 12). So we can see how in Late 
Antiquity the natural habitat of the limestone massif —in combination with a long tradition of a specific 
viticultural technique— had the full potential for developing itself into an important winegrowing area 
aimed at producing sweet and high-alcoholic wines made from grapes with elevated sugar levels.
After picking, the first major step in the preparation of sweet wines in Antiquity involved spreading 
out the grapes on flat surfaces in order to dry and ripe them in the sun for several days. The first must 
that exuded from these grapes under their own weight was captured and stored to ferment into very 
sweet wine of the highest quality. The further exposure of these grapes to the sun was essentially 
aimed at increasing the amount of sugar and diminishing the amount of water in the juice, resulting in 
a much sweeter and more alcoholic final product when treading and pressing was done. The practice is 
described in both Greek, Latin and Rabbinic literature and archaeological evidence from the Southern 
Levant hints that this preparatory treatment of grapes was a common practice in certain areas of the 
Eastern Mediterranean. 44 One 4th cent. aD inscription from the North Syrian village of El-Bara recalls in 
particular the sweetness of the local wine and suggests that the practice of sun-drying the grapes to this 
purpose was also in use in the limestone massif:
“You can see the liqueur resembling nectar, the gifts of Bacchus produced by the 
vineyard, prepared by the burning sun.” (IGLS 1459)
Occasionally, one or more auxiliary basins can be seen connected to, or situated in the immediate 
vicinity of, the main basin of a roller installation. Although Callot initially linked these floors to the process 
of oil separation, he later admitted that some of these surfaces were far too large for efficiently carrying 
out this final stage in oil making and suggested grape treading as a possible alternative. 45 Then again, the 
connection of these surfaces with either a small, shallow receiving tank (fig. 13, right), a surrounding channel 
or a cup-hole (fig. 4; fig. 13, left) could have greatly facilitated the stacking of the grapes before pressing, 
and thus the capturing of the first must that trickled from these sun-drying grapes. This interpretation seems 
to be supported by the presence of similar features at identified wineries in the Southern Levant. 46
43. paRmentieR 1922.
44. For textual references, see e.g. Hesiod, Works and Days, 609-614; Dioscorides, De Materia Medica, 5.6.4.1; 5.6.14.2; 
5.72.3.2; 5.19.1.3; Columella, Rust., 12.27; and Tohorot 10.5; for the archaeological evidence, see e.g. ahlstRöm 1978, 
p. 42; Roll & ayalon 1981, p. 111-125; hiRsChFelD 1983, p. 207-218; FRanKel 1999, cat. 2: T803; Khalil & al-nammaRi 
2000, p. 47-48; and DeCKeR 2007, p. 83-84; see also CuRtis 2008, p. 377.
45. Callot 1983, p. 76, n. 5; and p. 77, n. 9.
46. See supra, n. 45.
Figure 12. Terra rossa soil covered with low-lying 
vines in the Gebel Zawiyé (after tate 1992, fig. 277)
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This particular method of producing sweet wines has much in common with the historical tradition of 
today’s passito winemaking in Italy. Within this tradition, grape drying occurs either directly under the sun 
or indirectly in the shade or inside a well-aired room. In Italian, the technique is referred to as ‘appassimento’ 
and involves spreading out the grape bunches on mats within wooden frameworks, or arranging them in rows 
on long wires (fig. 16). One of the principal concerns during this process is the avoidance of rot and mould, 
against which air movement is an essential remedy. 47 In the past, but less so today, this ‘appassimento’ 
method was often accompanied by stem twisting; that is, the wrenching of the vine stalks in order to cut the 
flow of sap to the grapes, and thus to start the drying process on the vine itself. 48 This technique was known 
in Antiquity and is described by Palladius in the late 4th/early 5th cent. aD:
“You will make Greek raisins as follows. Choosing bunches of superior grapes, sweet 
and bright, you will twist their stems, leaving them on the vine, and allow them to wilt 
naturally, then remove them and hang them in the shade.” 49
As mentioned earlier, the exposed or semi-open nature of roller installations would have offered 
only limited or non-existent protection against the damaging effects of sun, rain and wind on the olive 
oil-making process (see supra). This inferior character was first accepted by Callot because of supposed 
economic factors. But if lesser financial means would have been an issue, then the adaption of natural 
caves would have offered a rather tempting solution, as they provided large, covered spaces without 
the need to construct costly vaulted rooms or other supporting systems, at the same time guaranteeing 
the quality of the oil. 50 Within the context of an interpretation as wineries, however, this architectural 
framework becomes a more favorable characteristic; that is, specifically adapted to the hot and almost 
rainless summer months of August and September. 51 The option of a roofed semi-open space hereby 
allowed for drying the grapes in either the sun or the shade, or in both; a popular strategy in very hot 
regions from Antiquity till the present day. 52 Besides, with these installations often being open on two 
or three sides, air movement must have been much enhanced, as such reducing the risk for rot (fig. 14). 
I would thus argue that, by building wineries that let in enough air during the drying process, the North 
Syrian vine growers found a way to augment the chances for a successful winemaking process, and thus 
to produce sweet wines of a better quality.
47. BelFRage & loFtus 1993.
48. RoBinson & haRDing 2015, p. 244.
49. FitCh 2013, p. 200.
50. sagiV & KloneR 1996, p. 255-256. It has been suggested that in many cases the remains of wooden roofs have disappeared, 
but the lack of any traces for placing the wooden poles that would have supported such roofs make this assumption unlikely 
(pena 1997, p. 35-37).
51. In fact, most wineries in the Southern Levant were exposed structures, and thus acclimatized to the specific climatologic 
conditions of the Eastern Mediterranean (FRanKel 1997, p. 73, n. 2; RossiteR 2007, p. 93-118).
52. RoBinson & haRDing 2015, p. 243-245.
Figure 13. Auxiliary floors in roller installations (after Callot 1983, pl. 98-99).
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Figure 16. Modern appassimento techniques: laid out on mats (left) and arranged on wires (right) (after JaCKson 
2008, pl. 9.5 [left]; and BouRgault 2015, p. 171 [right])
Figure 15. Intermediate depressions and cup-holes in roller installations (after Callot 1983, pl. 94, 96)
Figure 14. Semi-open roller installations (after Callot 1983, pl. 110-111)
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When the drying phase was completed, the dried grapes were trodden with the aid of stone rollers 
and afterwards, through the use of a beam press, extra pressure could be applied to the broken raisins 
in order to extract the remaining juice. Positioned along one of the short ends of the processing basin, 
the collecting areas of these wineries display a few prominent features. For example, small intermediate 
basins or depressions occasionally occur in different sizes and shapes between the basin and the collecting 
tank (fig. 6, 10, 15). In his first publication on the North Syrian presses, Callot tried to explain how these 
small sinks were involved in the last stage in olive processing, that is, oil separation (see supra). But 
no specific function was attributed to them in his later re-interpretation of the roller installations as 
wineries. Large intermediate basins, however, occur regularly in more developed wineries, where they 
are interpreted as filters meant to collect the grape skins and thus to clarify the must that flowed from 
the treading floor to the collecting tank. 53 The smaller intermediate devices in the North Syrian wineries 
could be seen as more modest examples of these features, installed specifically for obtaining purer and 
better (white) sweet quality wines.
Cup-holes connected to the collecting tank by means of a channel are another optional device in the 
roller installations (fig. 15, left). Such holes are known from other areas in the Southern Levant, where 
they are generally associated with wineries and wine presses. They were, for example, an ubiquitous 
feature of the wineries registered during the Jenin-Megiddo survey. 54 While a certain solution for their 
presence has yet to be presented, none of their possible explanations involve the processing of olives. 55 
They probably served a variety of purposes, but popular suggestions include the containment of spices 
and additives used to treat wine, or the placing of jars and amphorae in which the juice was collected; a 
theory proposed by R. A. S. Macalister and supported by G. Dalman and J.-P. Brun. 56 To me, the additive 
theory seems most likely, as their unfixed number —known examples vary between 1 and 4— suggests 
a relationship with a variable manufacturing step in the winemaking process; that is, for example, the 
adding of a number of spices according to a particular recipe. Indeed, these cup-holes could easily have 
served as small mortars and/or mixing pools, in which must from the collecting tank was added to the 
additives and then guided back through the connecting channel.
conclusion
While it has traditionally been asserted that the North Syrian presses exclusively produced olives, 
those operated by stone rollers appear now to have in fact produced wine. Both the well-built character 
and the apparently large number of these latter installations indicate a level of economic importance for 
the vine equalling —if not surpassing— that of the olive in the region. In particular, it seems that many 
of the features associated with the roller presses point towards the large-scale production of fine and very 
sweet wines made from sun-dried grapes. Further research in the field is highly needed in order to assess 
the precise functioning of these fascinating and unique installations, but until political circumstances 
will again allow for more purposive surveys and further excavations, it should already be clear that the 
North Syrian limestone massif was one of the great wine producing areas in Late Antiquity.
53. FRanKel 2009, p. 2. The lacking of such filters in a wine press does not necessarily imply wine of inferior quality, but could 
also indicate the production of red wine, which received its color from the grape skins.
54. ahlstRöm 1978, p. 44-45.
55. When found isolated, it has been suggested that cup-holes might have served either as very small olive presses (maCalisteR 
1910, p. 35), or as small grape crushers (Dalman 1908, p. 33-34). For an extensive discussion on the use of these cup-holes 
—or cup-marks as they are sometimes called— see ahlstRöm 1978, p. 44-45.
56. maCalisteR 1912; Dalman 1908; BRun 2004, p. 114-115; see also DeCKeR 2007, p. 84.
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